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(54) Title: OPTICAL DISC DEVICE OPTICAL HEAD AND PHOTO-DETECTION DEVICE THEREOF 
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AA- OUTER CIRCUMFERENCE SIDE 
B8- RADIAL DIRECTION 
CC- INNER CIRCUMFERENCE SIDE 
DO- LAND 
EE- GROOVE 

FF- RECORDING DIRECTION 
GG- TANGENTIAL DIRECTION 

(57) Abstract: A photo-detector IC in an optical head device includes a tetrameric photo detector (30) and a push-pull signal gener- 
ator (33). The push-pull signal generator (33) generates a total signal (A + D) of the photo-detectors of the outer circumference and 
the total signal (B + C) of the photo-detectors of the inner circumference. Subsequently, the total signal (B + C) is multiplied by a 
coefficient t inputted from outside and ((A + D)-t x (B + C)) is generated by a subractor. The signal is outputted as a radial push-pull 
signal (R-PP). The coefficient t is a value corresponding to a ratio of light quantity of the photo-detector of the outer circumference 
and the light quantity of the photo-detector of the inner circumference. 
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[mio]|giio«, Kmmy*h^^??(Dftm&^m^(A+n)RxjifomMy*h 
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So 
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KiSit 1 1 W\ %*fA*t 1 te^l/ru— if ftSrfflftbT Hi ^ft^f*^ 1 
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7})v?23 s l/4»S*R24JttJ ! *t«!>^>'X25Sr«I#»cSiflb-C, ft^-r^lfclJIB 
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fc5M*f3. l/4«S«24^f4, ^3fet^A^y^23^|igb7tP^3fe^fc 
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^bm^—^^v^23^x^ xfti%&bm-<D%&fcmz><> -ttt>*>, ft*? 
jxtifrb^rn'oyti-z. ttyois>x25RTfi/4$iMm24$:mmvx^ 

Xy y*23 ^mttZtlZo l/4$t;gt£24ta, \mmMytt£tix\,^yty*jx?ifrb 
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D}2, ffl^7^32A-32D^bT, 5*-W*flr#(A— D) bVX^JTl^fl^ 

}£RF{f ^*$Lf$,Vtc<9 , W^jr^^ ( (A + D) - (B+ C) ) SrSHfrLT 
^^^7-ffi^^fifeb/t9,^^I^©ll»if^(A+C-(B+D))^^ 
LT^*— fty.^7— m^*^m-fd0-fZ> o 
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Mm^r (R-PP) 
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^T^TVv^TVWf -5§-(R-PP) fctt, B»h^*^*tt$H*yS**l8» K 

^7^^a^WI (R-PP) Id^^ttTV ^ G 

3&3H&43fc, «3M344fc*Hilt;t-0^, 
^^^/Hf#^SP33tC«^l-m4(D««BmjE^IlIJ^31A— 31D^^ 

^107Jfl^^41«, WEf&#Afc«ffifg#DWSA;&$;tt* ^e>Sr*D#bT, ft 
#(A+D)=Sr^i~5 0 i-*to*>, a*l<0inll*4m. 4^#J7^-^x^30St7 
VT;v^fa\z.2&m\jrz.k%V>, ^{IU^h-r^^^(30A, 30D) tCfl&ltetVfcft 

H2<D3jp^42i3\ SJEfi -^B^mflEff -^Ct^A^j^tt, itbfeSrinlStU-C. ft 
#(B+C)Sr^rifc^-«. -T^^> ^2(7)Jn^^42«, 4##J^*Hr^^30£r7 
> ? T/^fR]^25>fJLfc^^O, rtj^{|iJ^h^^^(30B, 30C) \zM3ti*ivte3t 

Hlg3§43fcj\ ^2©*P3Hl42l!:«J:t)^$H^#(B+c) tc^b-C. fl»>£>A 
^;$nfc#^ct^#LT, AT f(tx (B+c))Sr^i-*« 

^^44«, m<^|MMlfc,J:«J£j*$*bfcft -5§-(A+D)2>^ £JM*43|C£ 
*>£/£$*tfcft-Ji-(tx (B+C))Sr^U fB#((A+D)-tx (B+C))«r^fifei-5 
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s^TVWf -^(R-PP)^bTW^i-^o ^Ttvzf^^Mn ^((A+D)-tx ( 
B+C))J2, ^34^LT, ^VT^13[zm^t^> 0 

®UTV ttf&lr M/ o if 'C^^t^* <p ^ 5£>^M £U/ > 

f»Jbfc#^O^#J^h^^^(30A, 30D) izmM£tlZ>yt<DH%:&(A+U) 

ffrgH^V^T. ^yrV^13^^(A+D){f -^S.t/(B+C){f -^-^tH-t-^o o£<9 
, ^{RiJ^^^^OOA, 30D)iC^$tvS3feOi^3t*(A+D)t, rt^fflll 
^h^X^OOB, 30C)(cM^$tu^3tO^3fe*(B+C)i!<S:^i-{f 
T^13^b«lttJi-5o m^X^ ^<D2o{f -^-(Dlt((B+C) < /(A+D))^m-rS 
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xhtuz, ^y^m^r^>tz.^>(Dm t-^mu z.<Dmm^x**>*L\m:&mb 
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M£l&ntz.7VT^7°^>=L7°Mn -^"(R-PP: ((A+D)-tX (B+C)))^X^J$tL 
% ~<D{f-5§-(R-PP) icttL-X;<>h'/<*7^?})^iy$:fti<\ V*y*Mt -^^.-a^LPP 

m^*£.j$,-rz>o ^r^i3«. ^mj-z&x-JMt *s*tj* 
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^(DXo^f^^YJ^lOXn., MjELfc^T/V^yv^^Wf (A+ 
D)-tx (B+C))£, ^^K^SllrtT^^LTV^o 
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1 2 

mmiMmmwm-<Dn%-%wttx^(DmmteWLw*mm-rz>o 

3fe^^K7-r^50^, ft^^K3£e5l^ ^tVK;we- *12£. ^yr>-^5 
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7 B yr^52{*. 5fe^yK^g51d^W^$tVfc^ttJfB^-(A-D, R-PP, WP 
PI, WPP2) fcl£<5#, RFff-^-, ^t^LPPff f&tJ5iifi -5§-££j& 

yVWf^XfiLPPm^^^a^^^TKl/^if^^^^^^o^^^^^bi 3 -- 

J|tmb*:«»t*3te^yKS6«5ifcife|&i-5 0 ^^3^n-753}i, w 
PP1, WPP2^^i-S^^V^^C-efe^#^a^^i-So '^Aaybn- 

3te^yKSfi5itt, Bi4U^t\fc5te* if^*— K2it. =y^— 

J E'Om^#*^, #«©tfcfflfB#(A, B, C, D, R-PP, WPPl, WPP2)££j£ 
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rrT\ fgl<DM5E{f -^-(WPPl) }i x ^^T/^lR]^2^fJUfci:#0-^iJ(^ 

ffi-J§- ( (A+ D) / a ) -CfcSo &2(DffiJEm ^ (WPP2) 7i?TsVjffa ^2^f"Jbfc 

3& a £Bfc^bfc{f -8- ( (B + C) / a ) -?&5 0 

^l^gL^63i:, m2<QfHim64^ H30^^65i:, «IH&66fc6:flta.-C 

^^3fe^W^S54<^^gB{^ttbn-CV^^^A3Vhi3— 7l7d^$Ct&.tf 

fl^CatfSA^&tbSo 
3!l<D;!jn^61te, mfiEff -^-Atmffiff -^Dt^A^^tL, rtbbSrAP^b-C. ft 

i?T;Vj5fa\Z.2ft-m\JZ.b%<D, ^{Bj7^-h^^^(30A, 30D) Kfl&ltetl^ 
©3fe*^-rft-i-Sr^b-CV>5o 
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frbAXtStltcmm a &ffltL,X. m^r ( (A+D) / a ) ££j&-T3o 
frbAtiiSti1zM$k a SrB^Dtb-C, ft*( (B+C) / a ) 

IE{s-^(WPPl)a/rffl;*Ji-5o ^l©«3Efi#(WPPl)tt, «S^67Sr^L"C/y 
T^52Kfft&$*b5o ^>3.^Hi#^MBS55ra:, Jg2<D||^:§£64K<}:9 
^ft*tbfc«#^ ^2<7)ME{f -^(WPP2)^bTtH^i-^)„ ^2(DMlEm-^(WPP 
2) W: % ^68^L-C7°yT^7°52iC^$tt^o 

&3<0lBIH&65tt, M20^^64^«t9^$ttrt^2<DMiEf&-^(WPP2) \Z 
MVX, 9l-m*bAJ)£tltc.mm&mnVX^ {f ^(tx (WPP2))&£/&1-5o 
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^sscttt. mmh9^<D^<L-Kmm^^m^(o^ybL^m^nx\^tv 

tcm^^if^ MKOffiEin -^-(WPPl) i:^2(DMlEm#(WPP2) W>Jtfc*ftfc 



WO 2005/086147 



18 



PCT/JP2005/003379 



&1\ ^f^^ho- 7l7fi, ^w^l^^^^Ml^A^^^lb 
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mzfcVXU^/vtfXi^ftZo Isfrlstetfb, V*-7Mm ^LPPff -$§-teS/N# 
T„ ^T/i^yS/^/Wf ^(R-PP)te. i«{§iiSrfTofc^UTt>, HOCi^/v^m 

PP) StfjljE-f 5<£5 {-UTV ^ 0 



WO 2005/086147 



19 



PCT/JP2005/003379 
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^,IE^^^^VWf^-S.tJ ? LPP{f-^^tBi-§^i:^pTtgi:^5 0 

fr}b\ ^^^^K^ySOTii, 7^T/^5/^^/Hf -$§-(R-PP)£. mi^tf 
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[i] i. ft^*wzttvxmm<Dm&zn?ft^*?%zm^^^, 

&&mtt£v±f&£ti±mmnmm\^x&m&mnirzmn®&b. 

zmmb-rzyvf^rmm.* 
[2] 2. jiis^ifctte. ±m-xm<vftm&&m*im^xmmn%myft(D¥i%&)te 
ytmb, ±mm^m(Dytm^m^M\^xm^n^m^^^^^tMb(D 
jfc^stj&Lfdtfx xk. ±i£-*m<Dytm&&m*^vxmft£tizmyytzffi 
^(D^^y'x^zfv^vtc^tmb, ±mi&xm<nytm&mm z f-\zm^xmM 

^mb-rmM<Dmmmimmm(D^:^^mmo 
[3] 3. ±m^mmmn. ^m^m^^mb^x^. 
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7. ±fB5t^ms«r4, 
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8. 5t^^{-^bTm^O^^W^tT5fcfe^^^5fe^^^^bTW 
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^mmb-r^yt^^m<D^mmm 0 
[9] 9. ±^,mmm. ±m-xm<nytm&&m*izM^xm&£tizmyft(D¥%imte 
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itiz.MJ&vtcm, xte, ±m-*m<Dftm&&m?KttvxmM£ti%m'9ft*m 
7£<D?^>y*x-y->7*})>yvtcytmb, ±mm^m<D^tm^m^-KM^xm^ 

^w^b^m^(Dmmms^.mm(D^^yvm<D^mmmo 
do] io. ±iE#^ct{*, mm^^hm^n^b 

^mmbir^m^<Dm^^mm(D%^^yY'mo)^mmm.o 
en] ii. ±M% ; f^^n^xm ^(Dmm&ftomimM-rzu-^ftcD^v-xte 

y^&isiritzmnmttmm'tzmwmmm&b. 
-rz>m2<Dmmm&b*mx., 

^mwm&te, ±Mmi<Dmmmm^hmt}^tz.m 1 mm^K^x^m^ 
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[12] 12. ft^X?iZ.ttVXU^ft&M$rt-tZ>u~'?ft%;mmt. 

A^^mm. ±m-xm<Dftm£&mttttvxmM£ft%m<oyt<Dftmt. ± 

7££tiX\,^Zb 

[13] 13. jifeflMfifctw:, ±M~^m^%mmm^n\^xm.^f^wo%^^ 
ftytmt, ±mm^m<D^m^m^M\^xm^ti^m^^<D^m^i^mt 

ffim<D*4^?xy->y*})l'y*l,tc%:mb, ±M^m<D%mm&^tttt\yXm 

m^nx^^t 

[H] i4. ±.myttkMmmte. 

±^^^cni^xm^(Dmm^nomim^^-^<D^u-x^± 
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